The syllogism is the proposition:
A GENERALIZATION OF THE SYLLOGISM* BY B. A. BERNSTEIN
The syllogism is the proposition:
If x is y and y is z, then x is z.
In the language of boolean algebra this proposition is:
If xy = 0 and yz' -0, then xz f = 0, where the usual notations are used, with the prime indicating negation. There thus exists in boolean algebras a universal relationt R such that (1) If xRy and yRz, then xRz.
I propose to find the most general boolean relation R which satisfies (1), and to show the connection between this relation and the syllogism relation xy = 0. I start with the fact that any universal relation between two boolean elements x, y is given by an equation of the form (2) Axy + Bxy + Goo y + Bxy' = 0.
Let (2) be a relation R satisfying (1). Then the discriminants A, B, C, D must be such that from
we may conclude (iii)
That is, the discriminants A, B, C, D must be such that equation (iii) is the result of eliminating y from equations (i) and (ii). Now (i) and (ii) together are equivalent to the single equation
The result of eliminating y from (i) and (ii) is, then, the result * Presented to the Society, September 7, 1923. f That is, a relation given by a universal proposition.
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[March-April, of eliminating y from (iv). This result is
Equating corresponding discriminants of (iii) and (v), we get, as necessary and sufficient conditions that (2) be a relation B satisfying (1),
and (36) AD^BC.
We therefore find that the most general boolean relation B ivhich satisfies the proposition (1) is given by the relation
We find also that the syllogism relation xy = 0 is the relation (4) in which A=C=D = 0, JB=l. We note that the relation of equivalence, which is xy'-\-xy=0, is the relation (4), with A=D=0, B=C=l. The statement that the relation (4) satisfies (1) is true even if the relation (4) be non-existent. Thus, the relation xy-{-xy f -{-x'y-\-x f y f =0, i.e., the relation 1 = 0, is nonexistent. But it satisfies (4) and it is true that If 1 = 0 and 1 = 0, then 1=0. If we impose on (2) the condition that it be an existent relation, we must have (5) ABCD = 0.
Since condition (3&) can be written in the form AD = AD-BC, conditions (36) and (5) together are equivalent to (6) AD = 0, and conditions (3a) ? (3b) become (7) A + D^B + G\ AD^=0.
Hence we find that the most general existent boolean illation B which satisfies (1) is given by (2) and (7). Our main results may also be stated in the following form : The totality of transitive universal relations in a boolean algebra is given by (4). The totality of existent transitive universal relations is given by 
